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1.1  Introduction
Single-particle excitation 

Sphere 
Octuple softness 

Quadrupole deformation

Mixing between neutron and proton configurations in 202Po
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E3 suppression
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On both the neutron-rich and neutron-deficient sides,  11− state mainly de-excites through E3 .

By contrast, in 204Po and  206Po, its decay changes to E1, and no E3 transition is 
observed experimentally.



1.2   Previous Studies of 204Po 

By bombarding 204Pb with 3He, they populated the medium-to-low spin 

states of 204Po; new isotopic spin states such as 9- and 11- were observed; 

their lifetimes were determined; and for the first time, it was proposed 

that the first excited state of  11- undergoes deexcitation to the 10+ state 

via an E1 transition at 93 keV.

Through a fusion-evaporation reaction involving the bombardment of 198Pt 

with 12C, the high-spin nuclear structure of  204Po was populated for the first 

time; an excited state with a maximum spin of 20+ was observed.

By observing the β-decay of 204At, they determined the low-spin energy 

level structure of 204Po, resolved the uncertainty in the energy of the 8+ first 

excited state, and measured its lifetime to be approximately 150(10) ns.

R. G. Helmer and C. W. Reich, Phys. Rev. C, Vol 27, Num 5(1983). V. Rahkonen and T. Lonnroth, Nuclear Physics A464 (1987) 349-365 B. Fant and T. Weckstrom , Physica Scripta. Vol. 41, 652-659, 1990.
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Experimental investigations of Po two zero four (204Po) are rather extensive, using decay spectroscopy and fusion-evaporation reactions. However, even with fusion-evaporation experiments performed by 1990, many cascade connections in its level 

structure were still uncertain.



2  Experiment Brief

l Beijing Radioactive Ion beam Facility 
(BRIF), HI-13 tandem accelerator

l 13C+196Pt→204Po+5n

l 1.34mg/cm2 Self-supporting target + 78 
MeV Beam

l 28*HPGe + 5*Clover detectors

l 60 hours

Detectors Array
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3.1  Level Scheme Reconstruction
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3.2  Spin and Parity Assignment
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 3.3  Calculations and Discussion
Model space                    0h9/2, 1f7/2, 1f5/2, 2p3/2, 2p1/2, and 0i13/2

Interaction
p-p                                   the Kuo-Herling particle effective  (KHPE)
n(hole)-n(hole)                the Kuo-Herling hole effective  (KHHE)
p-n                                   the monopole-based universal (VMU)
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4  Summary and Acknowledgements
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High-spin states in 204Po were populated through reaction 196Pt(13C,5n)204Po.

Level scheme was revised and extended. 

LSSM calculations.

The evolution of the decay pattern of the 11− state along the even-even 196–210Po isotopic chain .

The mixing of multiple near-degenerate configurations an d wave-function fragmentation.

The results suggest that 204Po may lie in a transitional region where neutron-hole structural rearrangement and proton-neutron coupling are both highly active. For such 
a nucleus with strongly fragmented wave functions, neutron cross-shell components across N = 126, proton cross-shell components across Z = 82, and weak collective 
degrees of freedom outside the present shell-model space may play non-negligible roles in modulating level positions and transition matrix elements.
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